A water stable aggregate is considered to be one that has some degree of resistance to breakdown in contact with water and one that does not break down by a given treatment usually wet sieving (10, 11) . Because of the lack of clear understanding of the factors and mechanics of stabilization of aggregates in various conditions, no uniform, standardized procedure of sample treatment for determining aggregation has been adopted, but a wide variety of procedures are used. Thus, the results obtained by different investigators cannot often be considered comparable. On the other hand the use of different techniques may be advantagous in studying this behaviour from various angles.
Most investigators allow the soil samples to get air-dry before aggregate analysis but those at field moisture are also often used. Air-drying, no doubt, gives a more uniform initial moisture content of soil samples prior to the aggregate analysis even though it may decrease the amount of larger aggregates in favor of smaller ones (1, 3, 8, 13) . The method of wetting the air-dried soil samples prior to aggregate analysis by the wet sieving method very significantly affects the results (12) . Especially wetting the samples by direct immersion causes considerably more aggregatedestruction than other slower wetting procedures by capillary action, sprajnng or in vacuum. This is apparently due to change of pressure of the entrapped air in rapid wetting. The explosive effect of trapped air may be almost so complete that differences in aggregation due to tillage or cropping practice disappear (8) . Vacuum wetting cannot be recommended for soils of high clay content because it apparently causes more slaking in these soils than in lighter textured soils (9, 12) . Since it is obvious that wetting the soil samples for aggregate analyses should correspond as much as possible with natural field conditions, the best methods are wetting by »capillarity» or spray. In both of these methods the penetration of water into the interior of soil aggregates takes place mainly by capillarity, but since the capillary wetting of small samples of various soils is more difficult to do evenly and causes more variation in results than the spraying, the latter seems to be the most recommendable (12) .
When field-moist soil samples are used the degree of change of soil moisture content in wetting varies depending on the original soil moisture condition at the sampling time and apparently also on the wetting method. How much difference in the results of aggregate analyses is due to air-drying field-moist soil and how much is due to re-wetting the soil samples by different methods from the air-dry or from the field-moist condition to saturation cannot be stated. This knowledge is, however, important in choosing the method of sample pre-treatment especially in studying the seasonal variation of aggregation when the soil moisture content alters from time to time. In the investigation of Alderfer (1) the results of the aggregate analyses of the soil samples that were air-dried were completely different from the results of a portion of the same sample that was analyzed at its field-moist condition; in both cases the analysis was made after immersion wetting. The difference in the initial soil moisture content also reversed the results concerning seasonal variation: the maximum aggregation was found during the driest period of the growing season, when analyzing after air-drying while using samples in field moisture condition, the results showed aggregation to be at the minimum during the same dry period. The results of several other investigators concerning the seasonal variation support those achieved by Alderfer when analyzing soil samples at equal initial moisture content (2, 4,5, 6,7).
Materials and methods
A large sample of homogeneous field-moist muddy clay soil from a depth of 10-15 cm was taken in a plastic container which was sealed air-tight and brought to the laboratory. The The soil was gently passed through a 6 mm sieve and samples of approximately 25 grams were placed evenly in weighed petri-dishes which were immediately covered to prevent evaporation. The dishes and soil were weighed again and the amount of soil was reweighed to exactly 25 grams of field-moist soil. Representative subsamples were taken for determining the moisture content of the soil.
The first aggregation analysis was made with a series of six samples at their field-moist condition. Three of the samples were wetted with a fine spray and the other three by immersion. The rest of the samples were allowed to dry by removing the covers of the petri-dishes for part of the time between the analyses. The drying process was controlled by weighing the samples occasionally. Six series of samples were analyzed during the drying process from field-moist condition to air-dry condition. The exact moisture content of each sample was determined by weighing just before analysis Aggregate analyses were made with a wet sieving apparatus consisting of six series of sieves with openings 2.0, 0,6 and 0.2 mm. The sieving machine is powered by an electric motor which has a speed of 30 r.p.m. through a reduction gear. The stroke length of sieves (4 inches in diameter and 2 inches high) was set at 1 y 2 inches.
The three samples in each analysis, which were to be wetted by spraying were placed on the uppermost sieves which were kept above the water surface and the spraying was done for 13 Regressions 1 and 2 and the low r-coefficients indicate that when the soil samples are wetted slowly, by spraying a fine mist on the samples, the results of wet sieving analyses are practically independent of the initial moisture condition of the soil samples. Concerning these regressions the difference between linearity and curvilinearity is also negligible (F c = 0.0014). As the curvilinear regression line nearly joins the linear one it is excluded from Fig. 1 .
When the samples are wetted by direct immersion the results of the aggregate analyses are essentially dependent on the soil moisture condition before immersion, i.e. on the magnitude of the change in moisture content in wetting (regressions 3 and 4). The correlation between MWDA and the initial moisture content is highly significant. The MWDA-values obtained are of the same degree of magnitude independent of the wetting method used if the moisture content of soil before analysis is relatively high but decreases to less than half of the above values when the soil samples are air-dried and re-wetted by immersion. This decrease seems to be somewhat stronger at higher moisture contents as is indicated by the better fit of the curvilinear regression (4) than that of the linear one (3) (F c = 23.60***).
The extremely high F-value of the heterogeneity test between the regressions 1 and 3 (F ft = 28.82***) stresses the difference in the effects of wetting treatments. Because the initial moisture status of soil before aggregate analysis had very little influence on the MWDA-values obtained when the samples were wetted by spraying it seems apparent that the effect of air-drying is relatively small but the decrease in aggregation often found when air-dried soil samples are analyzed, is more likely due to the re-wetting treatment. This effect is very clear in the present investigation when the samples are wetted by immersion. The fact that the destruction effect of immersion wetting increases with decreasing soil moisture content or with increasing air content of aggregates supports the assumptions about the explosive effect of entrapped air in the aggregates which can, at least to some extent, be eliminated by wetting the soil slowly, for example with a fine spray. These results may also at least partly explain the contradictory results obtained in using air dry and field-moist soil samples when studying the seasonal variation of aggregation.
Summary
The effect of the soil moisture content (varying from the field-moist to airdry before re-wetting the muddy clay soil samples for aggregate analysis) on aggregation was studied. Two wetting procedures were used and compared: They were spraying samples with a fine mist and wetting them by immersion; aggregate analyses were made by wet sieving method.
The results of the aggregate analyses proved to be practically independent of the initial moisture condition of the soil samples when the samples were wetted slowly with a spray.
When wetting the samples by direct immersion the mean weight diameters of aggregates decrease with decreasing initial soil moisture content to values of less than half of those obtained from samples in their original field-moist condition (34.6 -36.7 % dry wt.) or of those wetted with a spray.
Tutkimusta varten otettiin suuri homogeeninen liejusavinäyte, joka pidettiin luonnonkosteana tiiviissä muoviastiassa ja jaettiin esiseulonnan (6 mm) jälkeen 25 gramman osanäytteisiin petrimaljoihin. Petrimaljojen kansia ajoittain auki pitämällä ja haihtumisen aiheuttamaa painonvähennystä seuraamalla annettiin näytteiden kuivua alkuperäisestä kosteustilastaan ilmakuiviksi. Eri kuivumisvaiheissa suoritettiin muruanalyysejä kuuden näytteen sarjoissa. Kutakin 
